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WHAT IS CLAIMED IS: 

1. An image forming method, compt j/sing : 

a charging step of charging qfn image-bearing 



member by charging means comprising /a charging member 
5 supplied with a voltage and abutted against the image- 
bearing member at a contact position; 

a latent-image forming/ step of forming an 
electrostatic latent image on/the charged image- 
bearing member, 
10 a developing step/ojL transferring a magnetic 

toner carried on a tone^ycar rying member onto the 
electrostatic latent/im^ge to develop ;the latent 
image, thereby fopfhing' jrf magnetic ^ner image on the 
image-bearing member k 
15 a tra/isf er/step of electrostatically 

transferring t5ji€*xfycignetic toner image on the image- 
baring member onyo a transfer material via or without 
via an intermediate transfer member, 

where/n the image-bearing member comprises an 
20 electroconducf ive support and a photoconductor layer 

comprising a/silicon-based non-single crystal material 
and disposed on the electroconductive support, and is 
charged to/a potential of 250 to 600 volts in terms of 
an absolute value via the charging member abutted 
25 against 

the magnetic toner includes magnetic toner 
particles comprising at least a binder resin and a 
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magnetic iron oxide, and inorganic /ine powder and 
electroconductive fine powder present at the surface 
of the magnetic toner particles. 



10 



15 



20 



25 



the magnetic toner h^s a weight-average 
particle size of 3 - 10 pm, 

the magnetic toner/has an average circularity 
of 0.950 to 0.995, and 

the magnetic torfer contains 0.05 to 3.00 % of 
isolated iron-containing p^arOcles. 



2 . The method 
the charging step 4 
present between 
bearing member/ 



:cording to Claim 1, wherein in 
Lectroconductive/f'ine powder is 
irging meaRfs and the image- 



3. The method according to Claim 1, wherein in 
the charging st&p, the image-bearing member is charged 
to a potential/ of 250 to 550 volts in terms of an 
absolute valu$ 

4. The* method according to Claim 1, wherein in 
the chargin/g step, the image-bearing member is charged 
to a potential of 250 to 500 volts in terms of an 
absolute value. 

The method according to Claim 1, wherein the 
magnetic toner has a magnetization of 10 - 50 Am^/kg 
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at a magnetic field 



79.6 kA/m. 



The method c :cording to Claim 1, wherein the 
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magnetic toner contai 
iron- containing parti 



ns 0.05 - 2.00 % of isolated 
:les . 



7 . The method 
magnetic toner contai 
i ron- containing parti 



accoi 



rding to Claim 1, wherein the 
ns 0,05 - 1.50 % of isolated 
cles . 



8. The method 
magnetic toner conta 
iron- containing part 



Recording to Claim 1, wherein the 
na^O.05 - 0.80 % of isolated 
cles . 



9 . The meth6d 
magnetic toner h^s an 
0.995. \ y 



4ccc/4dinc^ to Claim 1, wherein the 
ivei?arge circularity of 0.970 to 



10. The method 
magnetic toner has a 
0.990. 



alccording to Claim 1, wherein the 
node circularity of at least 



11. The method according to Claim 1, wherein the 
magnetic iron oxide in the magnetic toner has been 
surface-treated in an Wqueous medium with a coupling 
agent hydrolyzed in the medium. 
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12. The method according to Clain/l, wherein the 
inorganic fine powder blended with t'he magnetic toner 
particles in the magnetic toner hias an average primary 



particle size of 4 - 80 nm. 



10 



13. The method according to Claim 12, wherein the 
inorganic fine powder cojpflprases at least one member 
selected from the grou£ consisting of silica, titanium 
oxide alumina and dcmble/dxides of therse. 



14. The methi 
inorganic fine poi 



)d accord 



ing to Claim 1, wherein the 
has been hydrophobized . 



15. The method according to Claim 14, wherein 
15 the inorganic fine powder has been treated with at 

least silicone oilj 

16. The method according to Claim 14, wherein the 
inorganic fine p6wder has been treated with at least a 

20 silane compound /and silicone oil. 

17. The m€fthod according to Claim 1, wherein the 
electroconductive fine powder is non-magnetic. 



25 18. The njethod according to Claim 17, wherein the 

Q 

magnetic toner has a resistivity of at most 10 
ohm. cm, and trie electroconductive fine powder has a 
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volume-average particle size smaller thaiy/that of the 
magnetic toner and is contained in a prpportion of 0.2 
- 10 wt . % of the magnetic toner. 



19. The method according to Olaim 17, wherein the 
non-magnetic elect roconductive fine powder has a 
resistivity of at most 10^ ohm. cm. 



20. The method according to Claim 17, wherein at 
10 least a surface portion of fhe non-magnetic 

electroconductive fine ypowfler comprisos a metal oxide 

which contains a principal /metal element and also an 

element different fronvvipe principal metal element in 
a proportion of 0.1 - 5/ atom. % of the principal metal 
15 element, or a metal ox/Lde in an oxygen-deficient 
state . 

21. The method /according to Claim 1, wherein the 
magnetic toner contains a wax in a proportion of 0,1 

20 20 wt. % of the magnetic toner. 



25 



22. The method according to Claim 1, wherein the 
wax has a maximum heat-absorption peak temperature of 
40 - 110 °C as /measured by differential scanning 
calorimetry . 



23. The method according to Claim 1, wherein the 
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wax has a maximum heat-absorption peak temperature of 
45 - 90 °C as measured by differentia/ scanning 
calorimet ry . 



10 



15 



24. The method according %£> Claim 1, wherein the 
electroconducti ve support of fhe image-bearing member 
has a cylindrical shape, ana the image-bearing member 
is free from a heater therg^m: inside the cylindrical 
support . 

25. The method/ ac/f^rding to ^1 aim 1, wherein the 
image-bearing member ftfesV a l^nfinate structure 
including an elecft ro^onducti ve support, a 
photoconductor la^^t comprising a silicon-based non- 
single crystal material and a surfacemost layer 
comprising a non-single crystal material different 
from that of the/ photoconductor layer. 



26. The method according to Claim 25, wherein the 
20 surfacemost layer comprises a non-single crystal 
carbon hydricLe film. 



27. The method according to Claim 1, wherein the 
developing jstep is operated to also function as a step 
25 of recovering a portion of the magnetic toner 

remaining <pn the image-bearing member after the 
transfer step of transferring the toner image onto the 
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transf er Vaterial 



28 



TheNmethod according Jco Claim 1, wherein in 



the charging st\p, the image/baring member is charged 
by the charging member in t!ne presence of 
electroconductive fine powder present in a density of 
at most 10 particles/nupA at the contact position. 



15 



20 



29. The method c/cc^ofding to Claim 1, wherein in 
10 the charging step, )^he imagie-bearing member is charged 
while moving the /fmfage-bar'ing member and the charging 
member so as t</ p#Qvide ya relative speed difference 
between surfafce rfifovl**^ speeds of these members at the 
contact posif 



30. The method according to Claim 29, wherein in 
the charging sAiep, the image-bearing member and the 
charging member are moved in mutually opposite surface 
moving directions at the contact position. 

31. TheJ method according to Claim 1, wherein in 
the chargind step, the charging member is a roller 
member having an Asker C hardness of at most 50 deg. 



25 32. Tt e method according to Claim 1, wherein in 

the charging step, the charging member is a roller 
member hav: 



O Q 

ng a volume-resistivity of 10 J - 10 



i 
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cm. 



33. The method according to Claim 1, wherein in 



the charging step, the charging/member is a roller 
member having a surface provided with minute cells 
providing an average spherical cell diameter of 5 - 
300 pum and a void areal percentage at the surface of 
15 - 90 %. 



10 34. The meth? 

the charging st/ 
electroconduct J 



according to Claim 



irging 



, wherein in 
er is an 



>riAsh member. 



35. The methocj according to Claim 1, wherein in 
15 the charging step,/ the charging member is supplied 

with a DC voltag^ alone or in superposition with an AC 
voltage having a/ peak-to-peak voltage of below 2 x Vth 
relative to a discharge initiation voltage Vth in DC 
voltage application . 

20 

36. The Aiethod according to Claim 1, wherein in 
the charging /step , the charging member is supplied 
with a DC vcAtage alone or in superposition with an AC 
voltage having a peak-to-peak voltage of below Vth 

25 relative tq a discharge initiation voltage Vth in DC 
voltage application . 
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37. The method according to Claim 1, wherein the 
charging member comprises magnetic particles. 
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The method 



According to Claim 1, — wheiein in 
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the 



>rme 1 



the charging step, 
magnetic brush fo 
magnetic particles 
while contacting the 
the image-bearing memb 



and 



charging member comprises a 
of magnetically constrained 
is supplied with a voltage 
image-bearing member to charge 



39. The metl?6d 
magnetic parti^es 
of 10 - 50 \im 

40. The 

magnetic particles 
q 

- 1x10 ohm, cm. 

41. The method 
electrostatic later 




according to Claim 38, wherein the 
Slaved a volume-basics median diameter 



according to Claim 38, wherein the 
have a volume resistivity of 1x10^ 



42 . The method 
the developing step 
a layer at a densit 



according to Claim 1 , wherein the 
t image is a digital latent image. 



according to Claim 1, wherein in 
, the magnetic toner is carried in 
of 5 - 50 g/m on the toner- 
carrying member to flevelop the electrostatic latent 
image on the image-near ing member. 
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43. The method according to Claim 1, wherein in 
the developing step, the magnetic toner is carried on 
the toner-carrying member in an amount regulated by a 



ferromagnetic metal blade disposed opposite to and 
with a small gap from the toner-carrying member. 



44. The method accprdijitK to Claim 1, wherein in 
the developing step, tfi£ toner-carrying member is 
disposed opposite to And with a cjap of 100 - 1000 yun 

10 from the image-bejarioig member. 

45. The me/bhc^e abCording to Claim 1, wherein in 
the developing Stfep, the magnetic toner is disposed on 
the toner-carryi/ng member in a layer thickness smaller 

15 than a gap between the toner-carrying member and the 
image-bearing yinember, and is transferred onto the 
image-bearing/ member to develop the electrostatic 
latent image/ thereon. 



20 46. Ttte method according to Claim 1, wherein in 

the developing step, a developing bias voltage 
comprising at least an AC voltage is applied so as to 
form an alternating electric field between the toner- 
carryind member and the image-bearing member, wherein 

25 the alternating electric field has a peak-to-peak 

intensity of 3xl0 6 - lxlO 7 V/m and a frequency of 100 
- 5000 Hz. 
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47. The method according, to Claim 1, wherein in 
the transfer step , ^a^ransf er member is abutted 
against the im^^flearing jR^mber via the transfer 



material to^r^pTsf er the toner image from the image- 
baring lumber onto the transfer material 




48. An image forming apparatus, comprising: an 
image-bearing member, a charging means yf or charging 
the image-bearing member, an electrostatic latent- 
10 image forming means forming an electrostatic latent 
image on the charged image-bearing member, a 
developing means including a toner-carrying member for 
transferring a magnetic toner carried on the toner- 
carrying member onto the e/ectrostat ic latent image to 
15 form a toner image thereofa, and a transfer means for 
electrostatically transferring the toner image on the 
image-bearing member cJnto a transfer material via or 
without via an intermediate transfer member, 

wherein tp& charging means comprises a 
20 charging member supplied with a voltage and abutted 

against the image-bearing member to form a contact nip 
with the imageAbearing member, 

the Amage-bearing member comprises an 
elect r ocondi/ct i ve support and a photoconductor layer 
25 comprising /a silicon-based non-single crystal material 
and disposed on the electroconductive support, and is 
charged tp a potential of 250 to 600 volts in terms of 
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an absolute value via the charging member abutted 
against it, 

the magnetic tone^: includes magnetic toner 



10 



particles comprising at /least a binder resin and a 
magnetic iron oxide, arid inorganic fine powder and 
electroconductive fi/ne powder present at the surface 
of the magnetic toner particles, 

the magnetic toner has a weight-average 
particle size of 3 - 10 ]im, 

the ipfagnetic toner has an average circularity 
of 0.950 to 0.995, and 

thjfe magnetic toner contains 0.05 to 3.00 % of 
isolated ifron-containing particles. 



15 



20 
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49. The apparatus according to Claim 48, wherein 
the developing means also functions as a means for 
recovering a portion of the magnetic toner remaining 
on the image-bearing member after transferring the 
toner image onto the transfer material. 

50. The appara£-trs^g£c^?ding to Claim 48, wherein 
in the charginjg'jpe^ns , >tne image-bearing member is 
charged to a^pp^ential of 250 to 550 volts in terms of 
an abaeffute value. 

51. The apparatus according to Claim 48, wherein 
in the chafing means, the image-bearing member is 



— ^5^— 
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charged to/a potential of 250 to 500 volts in terms of 
an absolute value. 




atus according to Claim 48, wherein 
g member is free from a means for 
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53. The apparatus according/to Claim 48, wherein 
the image-bearing member has ja laminate structure 
including an electroconductive support, a 
photoconductor layer ccm(prising a silicon-based non- 
single crystal materi/al and a surfacemost layer 
comprising a non-single crystal material different 
from that of the/ photoconductor layer. 

54. The apparatus according to Claim 48, wherein 
the surfacemost layer comprises a non-single crystal 
carbon /hydride film. 
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55. The apparatus according to Claim 48, wherein 
the charging means is a means for charging the image- 
bearing member by abutting the charging member against 
the image-bearing member via electroconductive fine 
powder . 

56. The apparatus according to Claim 55, wherein 
the electroconductive fine powder is present at a 



(!) 
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density of at least 10^ particles/mm^ 



57. The apparatus 




rding to Claim 48, wherein 



the image-bearing meinber is charged while moving the 
image-baring me*rfber and the charging member so as to 
provide a relative speed difference between surface 
moving ^peeds of these members at the contact 
position . 



10 58. The apparatus according to Claim 57, wherein 

the image-bearing member and the charging member are 
moved in mutually opposite surface moving directions 
at the contact position. 

15 59. The appar^tiis\ap^^r^/ng to Claim 48, wherein 

the charging memj^^s^a^foller member having an Asker 
C hardnes^of at most 50 deg. 

60. The apparatus according to Claim 48, wherein 
20 the charging member is a roller member having a 
volume-resistivity of 10 - 10 ohm. cm. 



61. The apparatus according to Claim 48, wherein 
the charging member ys a roller member having a 
25 surface provided w/fth minute cells providing an 

average spherical cell diameter of 5 - 300 yuri and a 
void real percentage at the surface of 15 - 90 I. 



5 




63. The apparatus according to Claim 48, wherein 
the charging member is supplied with a DC voltage 
alone or in superposition with an AC voltage having a 
peak-to-peak voltage of below 2 x Vth relative to a 

10 discharge initiation voltage Vth in DC voltage 
application . 

64. The apparatus according to Claim 48, wherein 
the charging member is supplied with a DC voltage 

15 alone or in superposition with an AC voltage having a 
peak-to-peak voltage of below Vth relative to a 
discharge initiation voltage Vth in DC voltage 
application . 

20 65. The apparatus according to Claim 48, wherein 

the charging member comprises a magnetic brush formed 
of magnetically cons t^a^ried /magnet ic particles and is 
supplied with a voLxage^while contacting the image- 
bearing member to/cmarge rtle image-bearing member. 

25 1/ / 

66. The apparatus according to Claim 65, wherein 
the magnetic/particles have a volume-basis median 



diameter o 
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- 50 vun . 
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The apparatus according Yo Claim 65, wherein 



the magnetic particles have a ybl ume resistivity of 



lxlO 4 - lxlO 9 ohm. cm. 



68. The apparatus according to Claim 481, wherein 
in the developing ^jrfeans, the magnetic toner is carried 
in a layer at a/density of 5 - 50 g/m^ on the toner- 

10 carrying member to develop the electrostatic latent 
image on the image-bearing member. 

69. The apparatus according to Claim 48, wherein 
in the developing means, the magnetic toner is carried 

15 on the toner-carrying member in an amount regulated by 
a ferromagnetic metal blade disposed opposite to and 
with a small gap from the toner-carrying member. 



70. The apparatus according to Claim 48, wherein 
20 in the developing means, the toner-carrying member is 

disposed opposite to and with a gap of 100 - 1000 pm 
from the image-bearing member. 

71. The apparatus according to Claim 48, wherein 
25 in the developing means/ the magnetic toner is 

disposed on the top^r-carrying member in a layer 
thickness smaller than a gap between the toner- 
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carrying member arfd the image-bearing member, and is 
transferred / emto the image-bearing member to develop 
the electrostatic latent image thereon. 



5 72. The apparatus according to Claim 48, wherein 

in the developing means, a developing bias voltage 
comprising at least an AC voltage is applied so as to 
form an alternating electric field between the toner- 
carrying member and the image-bearing member, wherein 

10 the alternating electric field has a peak-to-peak 

6 7 

intensity of 3x10 - 1x10 V/m and a frequency of 100 
- 5000 Hz. 



73. The apparatus according to Claim 48, wherein 
15 the transfer means includes a transfer member abutted 
against the image/oearing member via the transfer 
material to transfer the toner image from the image- 
baring mem}2rer onto the transfer material. 
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